In the last years, severe attacks of wood-boring beetles, belonging to the genus Agrilus (Coleoptera: Buprestidae), have been reported in the hazelnut growing area of Langhe (Piedmont, NW Italy). Similar attacks were already observed and attributed to the species A. viridis, larvae of which can cause shrivelling of hazelnut branches with their strong wood-boring activity. Therefore, in 2006-2007, research was addressed to identify the Agrilus species present in the hazelnut agroecosystem of our region, to assess rate and harmfulness of their attacks, and to evaluate efficacy of egg-parasitoids, with the aim to implement effective and environment-friendly control tactics. From May to August, sampling was carried out in hazel groves using yellow sticky traps, and by visual inspection of branches to collect adults and egg-patches, respectively. Seven Agrilus species were sampled: three only occasionally and four more frequently; among these last species, the most abundant and widespread was A. olivicolor. Adult beetles were always captured from May to early August, showing a long flight activity in the hazelnut agroecosystem. Egg-patches were collected starting from May, and larvae emerged from late May to mid-July. An egg-parasitoid, Oobius zahaikevitshi (Hymenoptera: Encyrtidae), was obtained from egg-patches in both years; in 2007, the parasitization rate fluctuated from 8% to 58% of total field-collected egg-patches in the surveyed hazel groves.
INTRODUCTION
In the last years, a sudden shrivelling of entire branches, often leading to tree death, has been observed on hazelnut in several groves situated in the area of Langhe (Piedmont, NW Italy). On these branches, the tipical emerging holes of the wood-boring beetle adults, belonging to Coleoptera Buprestidae, have been detected. In the past, similar attacks were already reported in the hazelnut groves of the same area. They were attributed to the species Agrilus viridis (L.), larvae of which bore gallery so deep to cause the total shrivelling of the part of the branch upon them (Ciampolini & Ugolini, 1975; Pellegrino & Mozzone, 1985) . Therefore, in 2006-2007 research was addressed to verify the presence of Agrilus species in the hazelnut groves, to assess rate and harmfulness of their attacks, to survey and evaluate presence and efficacy of egg-parasitoids, with the aim to implement effective and environment-friendly control tactics.
MATERIALS AND METHODS
In 2006 and 2007, from May to August, field surveys were carried out every two weeks in four hazelnut groves of Langhe, localized in Bosia, Bossolasco, Camerana and Cravanzana (province of Cuneo, Piedmont, NW Italy). Agrilus adults were sampled using yellow sticky traps (10 per grove), placed on the plants showing severe symptoms. Traps were changed every two weeks and transferred to the laboratory, where they were stored at -20°C. At the end of the season, all captured adults were unglued with solvent from the traps, and preserved in ethanol 70% v until their identification. Then the adults were identified using the keys of Curletti et al. (2003) . During field surveys, also egg-patches were sampled by visual inspection; then they were removed from the branches with a piece of bark and transferred to the laboratory. Here, all egg-patches were singly put into a glass tube (length 80mm, Ø 16mm), closed with a cotton plug periodically wet. They were kept in climatic chambers (T 24±1°C, RH 65±5%), and checked every two days to observe and count Agrilus larvae and eggparasitoids emerged. To asses their longevity, egg-parasitoid adults were reared into glass tubes, with some drops of honey on a leaf, in climatic chambers (T 24±1°C, RH 65±5%). In both years, egg-parasitoids were then preserved in ethanol 70% v , and in part sent to Istituto per la Protezione delle Piante of CNR of Portici (NA) for specific identification.
RESULTS AND DISCUSSION
Seven Agrilus species, listed in table 1, were sampled by yellow sticky traps. Three species were found only occasionally in one or two groves (table 2); these beetles are known to feed on different plants such as Vitis, Fraxinus, Euonymus, Ligustrum, Populus, Syringa, Rosa, Rubus (Curletti et al., 2003) . The other four species, all feeding also on hazelnut, were captured more frequently (table 2) . In a recent study on spatial distribution of saproxylic beetles in forests, both A. olivicolor and A. viridis were sampled in great quantities (Wermelinger et al., 2007) . However, the latter species was trapped almost exclusively at the canopy level, whereas the first one was captured at all levels (i.e. ground, medium canopy, canopy). Therefore, the high number of A. olivicolor adults collected in the hazelnut groves could be explained by the disposal of traps, all placed at medium canopy height. Adult beetles were captured from May to early August, so showing a long flight activity in the hazelnut agroecosystem, and a long oviposition period: egg-patches were collected in the field starting from May to early July, and larvae emerged from late May to midJuly ( fig. 1 ). An egg-parasitoid, Oobius zahaikevitshi Trjapitzin (Hymenoptera: Encyrtidae), was obtained from egg-patches in both years; in 2007 the parasitization rate fluctuated from 8% to 58% of totally hatched eggs from egg-patches collected in the surveyed hazel groves. Parasitoid adults emerged from the second half of June to early August, starting from the egg-patches collected in late May, so in this period egg-parasitoid are already present and active in the field. In laboratory conditions, adult parasitoids showed a mean longevity of 19 days, even if some adults survived for 60 days.
CONCLUSION
In hazelnut growing area of Langhe, the wood boring-beetles showed a long period of flight activity (from May to August), and of oviposition (from May to July), so it is very difficult to protect hazel groves from their attacks using a chemical control program respectful to the ecological balance of the agroecosystem. On the other hand, egg-parasitoids do not yet seem to be adequate to control population levels under damage threshold. In 2008, the research will be carried on to confirm biological data collected in 2006-2007, and to evaluate the effective role of egg-parasitoids in controlling the beetle attacks in hazelnut groves of Langhe. Furthermore, the research will be also aimed at: i) checking if all the Agrilus species captured by traps are responsible of the severe damage to hazelnut branches; ii) assessing presence and importance of parasitoids of Agrilus larvae. 
Tables

